AD-A215  212 


DCUMENTATION  PAGE 


'  a  HtPORT  SrCw.RiTY  f  :CA7iCN 

(U) 


2a  jcCURlTY  CLASS. F, CAT, ON  AuTmORITY 


2b  DECLASS.F, CATION  i  DOWNGRADING  SCHEDULE 

NA 


4  PERFORMING  GRGAIWAT iON  REPORT  NUMBER(S) 

Universitv  of  Pennsylvania 


6a  NAME  OF  PERFORMING  ORGANIZATION 

University  of  Pennsylvania 


)b  RESTRICTIVE  MARKINGS 

NA 


3  DISTRIBUTION  / AVAILABILITY  OT  REPORT 

Distribution  Unlimited 


5  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


bb.  OFFICE  SYMBOL 

(If  applicable 1 

NA 


6c.  ADDRESS  (City,  irate.  ana  /IP  Code) 


Department  of  Pharmacology 

Universitv  of  Pennsylvania  School  of  Medicine 


2  RGANIZATiON 

Office  of  Naval  Research 

8c  ADDRESS  (City,  state,  ana  /IP  Code) 

800  N.  Quincv  Street 
Arlington.  VA  22217-5000 


11  title  (Inauae  Security  classification! 


(if  applicable) 

ONR 


7b  ADDRESS  (C/ty,  State,  ana /IP Code) 

800  N.  Quincy  Street 
Arlington  VA  22217-5000 

i~~9  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 


N00014-88-K-0048 

10  SOURCE  OF  FUNDING  NUMBERS _ 

PROGRAM  I  PROJECT  |  TASK 


(Dm> 


l!|l( 


ELEMENT  NO  NO. 


WORK  UNIT 
ACCESSION  NO. 


61153N 


RR04108  4414807 


Inhibition  of  ACTII  release  bv  peptide  hormones;  Molecular  mechanisms  and  possible  role  as  a 

12,  PERSONAL  auTHOR(S) 

Terrv  Reisine 

13a,  7 r?E  OF  REPORT  1  3b  TIME  COVERED  14.  OATE  OF  REPORT  (Year.  Month,  Oay)  15.  PAGE  COUNT 

Annual  from  JI_j _ h  to  ^ j  ■ . ■  ?<7 

16  Supplementary  notation 


.  DSATi  CODES 


.UB-GROUP 


18  SUBJECT  TERMS  ( Continue  on  reverie  if  necessary  ana  identify  by  Diode  numoer) 

Stress  Corticotrophs  Anterior  pituitary 

Somatostatin  receptor  Adrenocroticotropin 


19  ABSTRACT  Continue  on  reverse  it  necessary  and  identity  by  block  number ) 

The  major  objective  of  this  proposal  was  to  investigate  whether  somatostatin  (SRIF)  may  be  a  non-stenod  inhibitor  of 
AUTH  release.  The  goals  of  the  proposal  were  to  examine  the  structure  of  the  SRIF  receptor  and  determine  whether 
glucocorticoids  regulate  the  expression  of  the  SRIF  receptor  in  pituitary.  In  our  previous  reporting  period,  we  showed 
that  glucocorticoid  downregulatc  the  pituitary  SRIF  receptor.  This  downreguiation  could  involve  a  sequestration  of  the 
receptor  or  an  inhibition  of  the  synthesis  of  SRtF  receptor.  To  be  able  to  examine  the  synthesis  and  expression  of  the 
SRIF  receptor,  wc  are  presently  trying  to  clone  the  gene  encoding  the  SRIF  receptor.  This  is  being  attempting  using  two 
approaches.  First  wc  have  purified  the  receptor  to  homogeneity  and  are  attempting  to  sequence  it.  Second,  we  were 
recently  able  to  express  the  receptor  in  oocytes  and  are  using  this  capability  for  expression  cloning  of  the  receptor. 
Furthermore,  we  have  been  able  to  demonstrate  the  functionally  distinct  subtypes  of  SRIF  arc  expressed.  One  receptor 
preferentially  binds  SRIF-14  while  the  other  binds  to  SREF-28.  Attempts  are  underway  to  determine  the  molecular  basis 
for  these  SRIF  receptor  subtypes. 


20  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT 
XJUNCLASSIFIEO/UNLIMITED  □  SAME  AS  RPT 
22a  NAME  OF  RESPONSIBLE  INDIVIDUAL 

DO  Form  1473,  JUN  86 


21.  ABSTRACT  SECURITY  CLASSIFICATION 
□  OTIC  USERS  (U) 

“ ■  22b.  TELEPHONE  (Include  Area  Code)  22c.  OFFICE  SYMBOL 

ZU2-696-4055  ONR 

Previous  editions  are  obsolete.  SECURITY  CLASSIFICATION  OF  THIS  PAGE 


S/N  0102-LF-QI4-6603 


ANNUAL  REPORT  ON  CONTRACT  ONR  N000I4-88-K-0048 


PRINCIPAL  INVESTIGATOR  Terry  Reisine 

CONTRACT  TITLE:  inhibition  of  ACTH  release  by  peptide  hormones:  Molecular 
mechanisms  and  possible  role  as  anti-stress  factors. 


Contract  Period:  Nov.  1,  1988  to  Oct,  30,  1989. 


INTRODUCTION  AND  RESEARCH  OBJECTIVES:  The  major  objective  of  the  research 
proposal  was  the  identification  of  non-steriodal  factors  which  inhibit  ACTH  release  and  may  be 
useful  in  the  treatment  of  stress.  Previously,  it  was  reported  that  the  hypothalamic  peptide 
somatostatin  (S RIF)  could  inhibit  CRF  stimulated  ACTH  release  from  a  tumor  cell  line  of  the 
anterior  pituitary,  AtT-20,  which  consists  of  a  homogeneous  population  of  ACTH  secreting  cells. 
While  administration  of  SR1F  to  non-stressed,  humans  failed  to  alter  plasma  ACTH  or  cortisol 
levels,  patients  with  adrenal  insufficiency  did  respond  to  SRIF  with  a  lowering  of  ACTH  release. 
This  latter  finding,  may  indicate  that  SRIF  has  some  role  in  the  suppression  of  ACTH  secretion 
in  humans  but  that  under  normal  conditions,  glucocorticoids  downregulate  or  diminish  the 
effectiveness  of  SRIF  in  regulating  ACTH  secretion.  In  fact,  several  studies  have  suggested  that 
glucocorticoids  downregulate  SRIF  receptors  in  the  anterior  pituitary.  Furthermore,  Lamberts  et 
al  (Endocrinol.  1 18:2188,  1986),  showed  that  SRIF  could  inhibit  CRF  stimulated  ACTH  release 
from  aiucrior  pituitary  cells  in  culture  grown  in  the  presence  of  glucocorticoid  antagonists  such 
as  RU  486.  Thus,  a  major  aspect  of  the  proposal  was  to  determine  the  mechanisms  by  which 
SRIF  may  regulate  ACTH  release  and  whether  this  effect  was  in  fact  tonically  suppressed  by 
glucocorticoids. 

Three  aspects  of  the  proposal  for  which  we  have  gained  substantial  progress  since  the 
start  of  funding  are;  1)  the  structural  analysis  of  the  SRIF  receptor,  2)  the  effect  of  glucocorticoid 
treatment  on  SRIF  receptor  expression:  and  3)  the  structural  analysis  of  SRIF  receptor  subtypes. 

PROGRESS  REPORT: 

1.  Physical  properties  of  the  SRIF  receptor:  As  indicated  in  our  previous  report,  we  have 
been  able  to  purify  the  SRLF  receptor  to  near  homogeneity  (He  et  al.,  1989).  We  have  now  made 
several  attemDts  to  sequence  the  receptor.  In  our  attempts  we  have  learned  that  the  receptor  in  N- 
terminally  blocked.  This  indicates  that  it  is  necessary  to  digest  the  receptor  in  order  to  generate 
fragments  that  can  then  be  sequenced.  We  found  that  cyanogen  bromide  is  capable  of  digesting 
the  receptor.  Presently  we  are  purifying  enough  of  the  receptor  so  that  we  can  digest  the  protein 
and  sequence  the  fragments. 

We  have  also  been  able  to  approach  the  cloning  of  the  SRIF  receptor  using  a  different 
approach  than  sequencing  the  receptor.  We  have  been  able  to  express  the  receptor  in  oocytes 
following  injection  of  mRNA  extracted  from  the  cell  line  AtT-20  which  has  a  high  expression  of 
SRIF  receptors  (White  and  Reisine,  in  press).  The  SRIF  receptors  that  are  expressed  in  the 
oocytes  are  functionally  active  and  can  mediate  SRIF’s  inhibition  of  adenylate  cyclase  activity  in 
individual  oocytes.  Using  this  approach,  we  can  screen  clones  from  an  AtT-20  cell  cDNA  library 
for  expression  of  the  SRIF  receptor.  These  cloning  studies  are  now  in  progress. 

In  addition  to  the  studies  on  the  purified  SRIF  receptor,  we  have  recently  been  able  to 
solubilize  the  SRIF  receptor  in  an  active  form  and  detect  the  receptor  using  receptor  binding 
techniques  (He  et  al.,  submitted).  The  receptor  from  brain  or  AtT-20  cell  was  solubilized  with 
the  detergent  CHAPS  and  the  receptors  were  labeled  with  [1251]  MK  678,  a  highly  selective 
SRIF  agonist.  The  solubilized  SRIF  receptor  retains  the  same  characteristics  as  the  membrane 
bound  receptor.  Furthermore,  the  solubilized  SRIF  receptor  is  tightly  associated  with  GTP 


binding  proteins.  We  are  in  the  process  of  determining  whether  subtypes  of  SRLF-14  and  SRIF- 
28  receptors  are  coupled  to  different  GTP  binding  proteins.  This  will  be  done  by 
immunoprecipitating  the  solubilized  receptors  from  GH3  and  AtT-20  cells  that  are  complexed 
with  GTP  binding  proteins  with  antibodies  selective  for  different  species  of  the  GTP  binding 
proteins.  These  studies  may  allow  us  to  determine  whether  subtypes  of  SRIF  receptors  may 
mediate  different  functions  of  SRIF  by  coupling  to  different  GTP  binding  proteins. 

Finally,  in  order  to  clearly  establish  the  subtypes  of  SRIF  receptors  exist,  we  have 
performed  electrophysiological  studies  in  brain  neurons  and  tested  the  effects  of  SRIF- 14  and 
SRIF-28  on  K+  currents  (Wang  et  al.,  in  press).  SRIF- 14  increases  the  K+  current  in  a 
concentration  dependent  manner  that  was  prevented  by  pertussis  toxin  which  suggests  that  SRIF- 
14  receptors  coupled  to  K+  channels  via  GTP  binding  proteins.  SRIF-28  inhibited  the  same  Re¬ 
current  in  a  concentration  dependent  manner  that  was  also  prevented  by  pertussis  toxin.  SRIF- 14 
and  SRIF-28  induced  opposite  effects  on  the  K+  current  in  the  same  neurons  suggesting  the 
these  peptides  act  through  different  receptors  to  regulate  this  K+  current  in  brain  neurons.  This  is 
the  first  evidence  that  SRIF- 14  and  SRIF-28  induce  different  actions  in  the  brain. 


EXPENDITURES 
Supplies:  expenditures  normal 
Equipment:  none. 

Travel:  Travel  funds  were  used  by  the  PI  and  Henry  Wang  to  attend  the  Soc.  for  Neuroscience 
Meeting  in  Phoenix. 

Personnel:  Henry  Wang:  Research  Assistant  (100%  support). 
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3ND  YEAR  WORK  PLAN:  The  objectives  of  year  2  of  funding  are  1)  to  obtain  partial 
sequence  information  of  the  purified  SRIF  receptor  to  begin  cloning  of  the  gene  coding  for  this 
protein:  2)  to  determine  what  are  the  structural  differences  in  SRIF  receptor  subtypes  in  AtT-20 
aau  GII3  cells,  and  3)  to  further  characterize  the  functional  differences  of  subtypes  of 
somatostatin  receptors.  . 
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